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(54) SEMICONDUCTOR DEVICE 

(57)Abstract 

PURPOSE: To improve handling operability of a semiconductor chip 
in a manufacturing step while reducing in thickness of the chip itself 
irrespective of the size of a semiconductor wafer and to obtain a 
small-sized thin semiconductor device. 

CONSTITUTION: A semiconductor wafer 1 is reduced in thickness 
while forming a resin film 3 in a protective reinforcing plate, 
protrusion electrodes 5 protrude from the film 3 on a semiconductor 
chip 2 as an external connection terminal, and the film 3 is so cut as 
to be the same in size as the chip 2. Thus, a semiconductor device 
having high reliability, easy handling, small size and thickness, is 
obtained. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
daiages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS • 

[Claim(s)] . . ^ . ^ u- u ■ 

[Claim 1] The semiconductor device characterized by the side face and underside of a semiconductor chip being 
exposed, the resin section which has the almost same magnitude as this being formed in said semiconductor chip 
top face and the projection electrode protruding from the top face of said resin section. 

[Claim 2] A semiconductor device given in the application-for-patent term 1 characterized by forming the insulation 
protection consolidation film in the principal piece of the outermost surface of said resin section. 
[Claim 3] The manufacture approach of a semiconductor device given in the application-for-patent term 1 
characterized by making the semi-conductor wafer rear-face section remove, using as a protection consolidation 
plate the resin section under which said projection electrode was laid. 

[Claim 4] The manufacture approach of a semiconductor device given in the application-for-patent term 1 
characterized by forming the insulation protection consolidation film in the resin section outermost surface and a 
cutting field front face, and cutting a cutting field after exposing the cutting field of a projection electrode point and 
a semi-conductor wafer from said resin section. 



[Translation done.] 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
daioges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the semiconductor device which makes the projection electrode 
point formed on the pad electrode layer of a semiconductor chip with an external connection terminal. 

[0002] ^ „ , ^ . . 

[Description of the Prior Art] Grinding of the semi-conductor wafer which pattern formation generally completed is 
carried out to predetermined thickness using a rear-face grinding method. This rear-face grinding method is grinding 
and a thing to remove about a semi-conductor wafer rear fece by **** by which ** ON of the diamond grain was 
carried out into resin, pressurizing homogeneity and rotating [ stick on the pattern side of a semi-conductor wafer 
the elasticity nature film which uses the vinyl chloride used as a protection film etc. as a base material, ] a semi 
conductor wafer from on an elasticity film. . 
[0003] And the thing of cutting the scribe line of the semi-conductor wafer by which grinding was carried out, having 
divided into each semiconductor chip, having joined a semiconductor chip and an external terminal lead mutually 
electrically through a bonding wire or a TAB lead, and carrying out processing formation of the external terminal lead 
after a resin seal was a general technique. . 
[0004] Moreover, before carrying out grinding of the semi-conductor wafer rear face by said rear-face grinding 
method and removing it, barrier metal membranes, such as Cr, were formed in behind, and Au bump was made to 
form in it selectively with Au electrolysis plating, in order to make projection electrodes, such as Au bump, form on a 
semi-conductor wafer. 
[0005] 

[Problem(s) to be Solved by the Invention] The semiconductor device is carried in all devices, such as a computer, a 
workstation, a personal computer, a word processor, a cellular phone, and a small pocket camcorder, so much. In 
recent years, progress of the miniaturization of these devices and lightweight-izing is remarkable, and since the 
miniaturization of these devices, lightweight-izing and high-performance-izing, and advanced features progress 
further the demand to the miniaturization of the semiconductor device carried in these devices, the formation of a 
thin form, and high-reliability-izing will be predicted to be what increases at an increasing tempo together with a 
demand called high integration of a semiconductor device, and advanced features from now on. However, with 
progress of diameter[ of macrostomia ]-izing of a semi-conductor wafer, the semiconductor chip which a limitation 
produces to make thickness thin by constraint called breakage prevention of the semi-conductor wafer at the time 
of handling or grinding, consequently is contained to a semiconductor device becomes thick, and thin form ized 
****** of a semiconductor device has become the factor which checks thin form-ization of a device at processing 
of the semi-conductor wafer thickness by the conventional rear-face grinding method. Furthermore, as for the 
semi-conductor wafer, it was common to have formed Au bump after rear-face grinding, in order to avoid breakage 
of the semi-conductor wafer by the load concentration to Au bump at the time of rear-face grinding, and performing 
rear-face grinding, after forming Au bump had a possibility that it might be accompanied by extraordinary difficulty, 
when it took into consideration avoiding breakage of the semi-conductor wafer by local concentration of a load. 
[0006] On the other hand, the component-side product which the semiconductor device within a device occupies It 
tends to increase with high integration of a semiconductor device, and advanced features. Especially The inside of 
the conventional semiconductor device needs electric flow paths, such as a bonding wire and an inner lead. A 
component-side product becomes large intrinsically [ since the outer lead for acquiring junction is needed for the 
outside of a semiconductor device ]. And further It had become the factor which the mounting height which consists 
of resin thickness and semiconductor chip thickness also becomes high, and these things check the miniaturization 
of a semiconductor device, and lightweight-ization, as a result checks the miniaturization of a device, and 
lightweight-ization. 

[0007] Furthermore, the component side of the semiconductor chip divided after grinding tended to receive 
breakage simply according to few force from the outside, and needed careful caution for the handling of a 
semiconductor chip and setting out of equipment conditions in an erector degree or a mounting process. 
[0008] This invention aims at making to make it the breakage to the component side of a semiconductor chip not 
arise in making it semi-conductor wafer breakage not arise, even if it processes a semi-conductor wafer thinly by 
rear-face grinding, and coincidence, and a two-dimensional electric flow path into min, and making a component 
side product small, and making resin thickness and semiconductor chip thickness into min, and making mounting 
height small. 
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[0009] 

[Means for Solving the Problem] If the semiconductor device of this invention solves the above technical problems 
and the outline is explained, it will be as follows. Namely, using as a protection consolidation plate the resin section 
which laid the projection electrode used as an external connection terminal underground, carry out grinding of the 
semi-conductor wafer rear-face section, and a semi-conductor wafer is made thin. After exposing the scribe line of 
a projection electrode point and a semi-conductor wafer from this resin section and forming the insulation 
protection consolidation film in the principal piece of the resin section outermost surface, and a scribe line section 
front face, cut a scribe line and a semiconductor device is made to constitute. It constitutes so that junction 
electric [ the projection electrode which protruded from the top face of the resin section of this semiconductor 
device upper part ] as an external connection terminal, and mechanical may be acquired. 
. [0010] 

[Function] Even if it process a semi-conductor wafer thinly by rear face grinding . in order that the resin section 
formed on the semi-conductor wafer may function as a protection consolidation plate according to the above- 
mentioned means , while the semi-conductor wafer breakage at the time among rear face grinding of handling be 
avoidable . handling of the semiconductor chip in the raise in basic wages condition in an erector degree or a 
mounting process be lose . and can also avoid the breakage to the component side of a semiconductor chip . 
moreover , small [ which the two-dimensional electric flow path be easily made / small / into min , and made thin 
resin thickness and semiconductor chip thickness ] , and a thin semiconductor device can be form by protrude the 
projection electrode which the magnitude of the resin section of the semiconductor device upper part and the 
magnitude of a semiconductor chip be make to become almost the same . and serve as an external connection 
terminal from the top face of the resin section formed in the upper part of said semiconductor device . 
[0011] 

[Example] The 1st example of this invention is explained based on drawing 1 and drawing 2 . Drawing 1 is the 
perspective view showing the semiconductor device of the 1st example of this invention, and drawing 2 is a 
sectional view explaining the manufacture approach of the semiconductor device of the 1st example. After drawin g 1 
shows the condition of having cut the semi-conductor wafer 1 in which the resin film 3 and the projection electrode 
5 were formed on the front face, in the magnitude of each semiconductor chip 2. it performs grinding for the rear 
face of the semi-conductor wafer 1 in the shape of a mirror plane using a rear-face grinding method where the resin 
film 3 is formed in a front face before cutting, and it processes the thickness of the semi-conductor wafer 1 thinly, 
it is cutting the scribe line 4 using a dicing blade. The grinding of the rear face of this semi-conductor wafer 1 by 
making the resin film 3 form on the front face of the semi-conductor wafer 1 before rear-face grinding The resin 
film 3 is operated as a protection consolidation plate, and that whose thickness at the time of wafer process 
processing is about 0.6mm if it is the semi-conductor wafer 1 of the diameter of 6 inch can process the thickness 
of the semi-conductor wafer 1 thinly to 0.35mm - about 0.4mm by the rear-face grinding method. Even if it is the 
semi-conductor wafer 1 of the diameter of 8 inch, that whose thickness at the time of wafer process processing is 
about 0.7mm can process the thickness of the semi-conductor wafer 1 thinly to 0.4mm - about 0.5mm similarly. It 
can **, if it is not concerned in the thickness of the semi-conductor wafer 1, i.e., the size of the semi-conductor 
wafer 1, how but the thickness of the semi-conductor wafer 1 is thinly processed by this. Here, after carrying out 
spin coating of the polyimide resin which uses the polyimide resin which has for example, low stress and high 
thermal resistance for the resin ingredient which forms this resin film 3. and is generally well used for the formation 
approach of the resin section, the approach of carrying out heat curing is used. Moreover, in order to obtain 
predetermined resin thickness, it is easily obtained by repeating spin coating. In addition, it will also be possible to 
use the resin of the epoxy system which has low stress and low shrinkage characteristics instead of the above 
polyimide resin as a resin ingredient of the resin film 3 formed in the front face of the semi-conductor wafer 1. and 
the thickness of the predetermined resin film 3 can be easily obtained by using squeegee print processes, 
consequently the function as a protection consolidation plate of the resin film 3 will improve further. 
[0012] The manufacture approach of the semiconductor device of the 1st example of this invention is explained 
based on drawing 2 . First, in the 1st process, as shown in drawing 2 A. on the electrode pad of the semi-conductor 
wafer 1 which has the thickness which is about 0,6mm in which the pattern was formed, Au plating is selectively 
performed with electrolysis plating through a chromium thin film, and the cylinder-like projection electrode 5 is 
formed in height of about 100 micrometers. Next, in the 2nd process, as shown in drawing 2 B, the resin film 3 is 
formed for the upper bed section of the projection electrode 5 by the thickness of wrap extent on the semi- 
conductor wafer 1. And at the 3rd process, as shown in drawing 2 C, grinding of the rear face of the semi-conductor 
wafer 1 is carried out by the rear-face grinding method by using this resin film 3 as a protection consolidation plate 
and adhesives. and the thickness of the semi-conductor wafer 1 is thinly processed so that it may be set to about 
0.4mm. At the 4th process, as shown in drawing 2 D. the top face of the resin film 3 established in the upper part of 
the semi-conductor wafer 1 is etched lightly, and the upper bed section of the projection electrode 5 is exposed. 
The resin film 3 of the scribe line 4 is shaved off with a dicing blade, and the silicon nitride film 6 is made to form 
selectively except for the upper bed section of the projection electrode 5 after elevated -temperature desiccation by 
the plasma-CVD method at the 5th process, as shown in drawing 2 E. Finally, at the 6th process, as shown in 
drawing 2 F, this semi-conductor wafer 1 is stuck on the adhesive tape for dicing (not shown), the semi-conductor 
wafer 1 is thoroughly shaved off with a dicing blade in the scribe line 4, and it separates into the one-piece one 
semiconductor chip 2. In addition, in order to remove the resin film 3 of the scribe line 4, not only a physical 
approach that was explained at the 5th process but the approach by chemical etching is possible. On the other 
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hand, formation of the silicon nitride film 6 can also be carried out immediately after light etching of the resin film 3, 
although the function as insulating consolidation protection falls a little. 

[0013] Furthermore, the semiconductor device cut down by the magnitude of each semiconductor chip 2 as 
mentioned above in drawing 1 The resin film 3 is formed in the top face of the semiconductor chip 2 which rear-face 
grinding was given and became thin as already explained. From the top face of this resin film 3. the point of the 
projection electrode 5 of the shape of a cylinder vertically formed to the pad electrode of a semiconductor chip 2 
projects, that projection electrode 5 is an Au electrode formed using electrolysis plating, and that height is 80 
micrometers - 100 micrometers. However, the confrguration of this projection electrode 5 may be cylindrical, and 
may be a prismatic form. On the other hand, the amount of projection of this projection electrode 5 is determined 
from the height of the projection electrode 5. the thickness of the resin film 3, and junction stability, and is making 
about 20 micrometers project in the 1st example. Moreover, in the 1st example, it has exposed, where the dicing of 
the side face of a semiconductor chip 2 is carried out, and where grinding of the rear face is carried out similarly, it 
has exposed. Furthermore, although not illustrated especially in drawing 1 , the silicon nitride film 6 for raising the 
dependability as a semiconductor device to the resin film 3 outermost surface except the side face of these 
semiconductor chips 2, a rear face, and projection electrode 5 front face is considering as the insulating 
consolidation protective coat which prevents the dependability lowering of the semiconductor device about 1 
micrometer is comparatively formed at low temperature, and according to the moisture moisture absorption to the 
resin film 3 of 200 degrees C - 250 degrees C by the plasma-CVD method. 

[0014] The junction approach to the printed wired board which shows that various mounting gestalten can be suited 
in the semiconductor device of the 1st example of this invention is explained based on drawing 3 . Drawing 3 is the 
sectional view showing the junction approach to the printed wired board of the semiconductor device of the 1st 
example of this invention shown in drawing 1 . Direct face down bonding of the semiconductor device is carried out 
to the printed wired board 7 in which the foot pattern 8 was formed, and alloy junction of the projection electrode 5 
of the Au bump 9 and semiconductor chip 2 which were beforehand prepared on the foot pattern 8 is carried out by 
thermocompression bonding so that it may be shown in drawing 3 A. Moreover, in order to raise the dependability of 
a semiconductor device including this alloy junction section, the closure resin 10 of an epoxy system is closed for 
the periphery section of a semiconductor device by the potting method. As shown in drawing 3 B, the silicon system 
adhesives 1 1 of high temperature conductivity are applied to the rear face of the semiconductor device shown in 
drawing 3 A, aluminum alloy plate used as a heat sink 12 is stuck, and the heat dissipation nature from a 
semiconductor device is raised positively. Drawing 3 C is the example of an about when the pitch of the projection 
electrode 5 formed in the semiconductor device is detailed, and it is the completely same approach as the junction 
approach of the TAB tape of the usual tape career method, and a semiconductor chip 2. The 1st semiconductor 
device and TAB tape 13 of an example are joined through the projection electrode 5. It is the example which made 
the periphery section of the semiconductor device which is made to join the trailer of a lead of this TAB tape 13, 
and the foot pattern 8 on a printed wired board 7 using the joining method, and contains this soldered joint section 
close by the potting method by the closure resin 10 of an epoxy system like drawing 3 A and drawing 3 B. Drawing 3 
D applies the silicon system adhesives 1 1 of high temperature conductivity to the semiconductor device rear face 
explained by drawin g 3 C, sticks aluminum alloy plate used as a heat sink 12, and is raising the heat dissipation 
nature from a semiconductor device. 

[0015] Next, the 2nd example of this invention is explained based on drawing 4 . Drawing 4 A is the perspective view 
showing the semiconductor device of the 2nd example of this invention, and drawing 4 B shows the side elevation of 
drawing 4 A. As shown in drawing 4 A and drawing 4 B. the projection electrode 5 with two different height is 
alternately formed around the semiconductor chip 2 on the semiconductor chip 2 thinly processed by rear-face 
grinding. And the projection electrode 5 with the high projection electrode 5 low in the array of the projection 
electrode 5 formed in the outside is formed in the array of the projection electrode 5 formed inside the 
semiconductor chip 2, and the resin film 3 is formed in the shape of a stage so that the amount of projection may 
become 20-micrometer order. Thus, even if the projection electrode 5 on a semiconductor chip 2 serves as a 
detailed pitch by having constituted the semiconductor device. TAB bonding which the short circuit during a 
contiguity lead cannot produce easily can be performed easily. 

[0016] The 3rd example and 4th example of this invention are explained based on drawing 5 and drawing 6 below. 
Drawing 5 and drawing 6 are the perspective views showing the semiconductor device of the 3rd example and the 
4th example, respectively, the 3rd example show in drawing 5 be the solder for preventing the short circuit by the 
solder bridge between the acjjoining projection electrodes 5 , when solder use for the cementing material of the 
projection electrode 5 and the foot pattern 8 which be make to have form the crevice 14 in the resin film 3 of the 
perimeter section of the projection electrode 5 which made the semiconductor device project . and show this 
crevice 14 to drawing 3 A instead of an Au bump 9 — the duty of a ball be giving . On the other hand, the 4th 
example shown in drawing 6 is an example for which the upper bed section of the projection electrode 5 made to 
protrude on a semiconductor device and the lateral part of the cylinder flanks were exposed. A conductor pattern is 
continued and prepared in the side face of a concave semiconductor device stowage (not shown) and said 
semiconductor device stowage on length-like a conductor pattern (not shown) and a base at a printed wired board 
7. The semiconductor device shown in the 4th example is contained to the semiconductor device stowage of a 
printed wired board 7. Reduction of the height at the time of mounting to a printed wired board 7 is aimed at at the 
same time it aims at the improvement in dependability at the time of a soldered joint, as said conductor pattern is 
joined with solder for the upper bed section and the cylinder flank of the projection electrode 5 of a semiconductor 
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device. 

[0017] The semiconductor device of this invention can be prevented from producing breakage of the semi- 
conductor wafer 1, and breakage on the component side of a semiconductor chip 2 by forming the resin film 3 in the 
front face of a semiconductor chip 2, as explained above. Moreover, mounting height can be made small while making 
the two-dimensional electric flow path at the time of mounting to a printed wired board 7 into min. 
[0018] 

[Effect of the Invention] Even if the effectiveness acquire by this invention processed the semi-conductor wafer 
thinly by rear face grinding , when the resin section formed on the semi-conductor wafer functioned as a protection 
consolidation plate , while the semi-conductor wafer breakage at the time among rear face grinding of handling could 
be avoided . handling of the semiconductor chip of the raise in basic wages condition in an erector degree or a 
mounting process is lose , and the breakage to the component side of a semiconductor chip could also be avoided . 
moreover , the semiconductor device of small and a thin form can be form now with the high-reliability which a two- 
dimensional electric flow path be [ high-reliability ] min , and made thin easily resin thickness and semiconductor 
chip thickness by protrude the projection electrode which the magnitude of the resin section of the semiconductor 
device upper part and the magnitude of a semiconductor chip be make to become almost the same , and serve as an 
external connection terminal from the top face of the resin section of said semiconductor device upper part . 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the semiconductor device of the 1st example of this invention. 
[Drawing 2] The sectional view explaining the manufacture approach of the semiconductor device of the 1st 
example of this invention. 

[Drawing 3] The sectional view showing the junction approach to the printed wired board of the semiconductor 
device of the 1st example of this invention. 

[Drawing 4] The perspective view and sectional view showing the semiconductor device of the 2nd example of this 
invention. 

[Drawing 5] The perspective view showing the semiconductor device of the 3rd example of this invention. 
[Drawing 6] It is the perspective view showing the semiconductor device of the 4th example of this invention. 
[Description of Notations] 

1 Semi-conductor Wafer 

2 Semiconductor Chip 

3 Polyimide Resin Film 

4 Scribe Line 

5 Projection Electrode 

6 Silicon Nitride Film 

7 Printed Wired Board 

8 Foot Pattern 

9 Au Bump 

10 Closure Resin 

11 Silicon System Adhesives 

12 Heat Sink 

13 TAB Tape 
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